access to the fetus and allantochorion by invading the cervical opening, rather than by a systemic infection of the mare. [4] [5] [6] In sheep, this infection is spread by fecal contamination. Moist soil conditions and concentrated fecal contamination were the source of infection in sheep. 1 Figure 1 . Histologic section of a dermal granuloma removed surgically from horse's lip. Notice the radiating, septate fungal hyphae with parallel walls, dichotomous branching, and bulbous terminal swellings. GMS stain. Bar = 55 µm. tissue was abandoned due to excessive labial maceration, and a full-thickness pie-shaped wedge of the upper lip, extending 1 cm beyond the mass margins, was excised and submitted for histopathologic examination. The incised edges of the buccal mucosa, subcutaneous tissue, orbicularis oris muscle, and skin were closed separately.
On hematoxylin and eosin (HE)-stained sections, the mass was moderately well demarcated and nonencapsulated, and occupied the deep dermis and subcutis, extending to the level of the subjacent skeletal muscle. The mass consisted of multiple, discrete-to-coalescing granulomas centered around organized radiating fungal masses of variable sizes and shapes. Nonpigmented fungal elements suspended in pink amorphous material were surrounded by a thick zone of karyorrhexic neutrophils which was further surrounded by a mantle of epithelioid macrophages and variable amounts of fibrous connective tissue. Fungal morphology, revealed by Gomori's methenamine silver (GMS) and periodic acid-Schiff (PAS) stains, consisted of septate hyphae with parallel walls ranging from 4 to 7 microns in diameter and infrequent dichotomous branching. Many hyphal segments exhibited terminal cystic dilations ranging from 5 to 20 microns in diameter ( Fig. 1 ). The microscopic characteristic of the fungal elements (size, shape, evidence of branching and septa, lack of pigmentation, and presence of terminal cystic dilations) were suggestive of Pseudallescheria boydii. Because the specimen was submitted in formalin, bacterial and fungal isolation was not possible.
After surgery, the upper lip was deviated slightly, but the owners considered the cosmetic appearance satisfactory. The horse was released with a diagnosis of eumycotic mycetoma.
Eight months after surgery another subcutaneous mass appeared at the site of surgical excision. The mass had increased in size slowly for 6 months and then grown rapidly for 30 days. At re-examination 15 months from the original surgery, the mass was 5 x 5 x 4 cm ( Fig. 2 ). Serosanguinous fluid drained from a small tract through the skin overlying the mass. Although the mass extended deeply into the subcu- commissure of the taneous tissue of the lip, it was freely movable from underlying buccal mucosa. In a second surgical procedure, the mass was locally excised through a fusiform incision encompassing the draining tracts, without entering the oral cavity.
Impression smears from the cut surface of the mass were of high cellularity and consisted primarily of intact neutrophils with moderate numbers of macrophages, epithelioid cells, hyphae, and round yeast-like structures. Hematoxylin and eosin (HE)-, GMS-, and PAS-stained sections of the formalin-fixed tissue were morphologically similar to the specimen examined after the first surgery. Aerobic and anaerobic cultures of tissue specimens did not result in bacterial growth. Additional tissue specimens were aseptically harvested, ground in sterile saline using a disposable tissue grinder, a inoculated to Sabouraud's b and Mycocel b media, and incubated at 25 C. Microscopic examination was suggestive of Pseudallescheria boydii; however, the fungal culture and separate tissue specimens were referred to a specialized, reference mycology laboratoryc for definitive identification.
At the reference laboratory, 1-2 mm minced pieces of tissue were inoculated to V-9 agar 3 and a fungal agar panel of 3 optimal isolation media (MRL media). c Two days incubation at 30 C yielded a heavy growth of a mold, initially identified as Aspergillus series versicolor, from all specimens. In 5 days at 30 C on V-9 agar, mature 1.5-cm colonies were produced that were powdery and light yellowish green to buff colored. Microscopic examination of the colonies revealed colorless thick-walled conidiophores averaging 600 x 5 µm, capped by conidia-producing vesicles averaging 14 µm in width. Basal metulae and conidia-producing phialides were produced in 2 rows in a hemispherical manner on the top half of the vesicle. Finely echinulate globose conidia averaging 2.5 µm in diameter were produced in chains on the phialides (Fig. 3) . A detailed taxonomic analysis of the mold isolates from all the tissue specimens and the separately submitted fungal culture revealed all isolates to be typical and identical strains of Aspergillus versicolor. No other mold was isolated. Susceptibility studies revealed the Aspergillus to be sensitive to amphotericin B, 5-fluorocystine, ketoconazole, and itraconazole.
The horse was released with a diagnosis of Aspergillus gran- uloma. The owner declined to initiate antifungal drug therapy; however, regrowth of the lesion has not occurred 1 year after the second surgical excision.
By definition, mycetomas are chronic pyogranulomatous infections of the skin and subcutaneous tissue caused by actinomycetes (actinomycetoma) or fungi (eumycotic mycetoma). 4 Mycetomas are characterized by tumefaction, sinus tracts, and drainage with grossly visible "grains" of bacterial or fungal colonies. 9 The disease is a major health problem in humans inhabiting tropical and subtropical climates, with the extremities of the body most commonly affected. 16 It is believed that fungal organisms gain entrance to the body through a break in the skin caused by sharp objects such as a thorn. 5 Pseudallescheria boydii is a common fungal isolate from human mycetomas and is usually isolated from plant material and the soi1. 4, 16 Mycetomas in domestic animals have been reported mostly in North America, South Africa, and Australia, but in much fewer numbers. 1, 6, 7, 10, 11 Most reports of eumycotic mycetomas in domestic animals are caused by fungi that produce dark or black "grains." 1, 11 Pseudallescheria boydii has been the only fungus isolated from unpigmented or "white" grain eumycotic mycetomas in horses. 6, 10 In contrast, Aspergillus species are not known for their propensity to cause granulomas in humans or domestic animals. Infections caused by Aspergiilus species are more commonly seen in the respiratory tract (nasal cavity, guttural pouch, lung) of immunocompromised humans and animals, or in those on prolonged or heavy antibiotic therapy. 8 Inhalation of infective fungal spores is the most likely route of infection. 8 Aspergillus species are also associated with corneal ulcers in horses and dogs 15 and endometritis in mares. 13 Many species are common laboratory contaminants due to their ubiquitous distribution in the environment, and the growth of Aspergillus species from biologic samples does not by itself constitute definitive etiologic diagnosis. Fungal hyphae must be observed invading diseased tissue before the diagnosis can be substantiated. In humans, cutaneous aspergillosis has been reported in which no underlying immunosuppression could be demonstrated and in which the condition was a primary infection, suggesting that occasional strains of soil organisms are particularly virulent. Cutaneous aspergillosis is described in small animals and has been reported in a cow. 2, 12 To our knowledge there have been no reports of Aspergillus granulomas of the skin or subcutaneous tissue in horses.
The mass in this case could not strictly be classified as a mycetoma, hence the diagnosis mycetoma-like granuloma. Only 2 of the 3 cardinal signs of mycetoma, tumefaction and sinus tract formation, were seen in this case. The presence of fungal "grains" in the exudate was not apparent. However, the presence of distinct fungal colonies surrounded by inflammatory and granulomatous cellular reaction seen in this case is characteristic of mycetoma. 4 The reason typical "grains" of fungal colonies were not seen on impression smears or within the draining exudate is not known. Mycetoma-like granulomas, or pseudomycetomas, without characteristic "grains" seen in exudate, caused by aberrant dermatophyte infections, have been described in cats and humans. 14, 17 The recurrence of the mass after wide surgical excision was probably due to inadvertent invasion of the granuloma at surgery, resulting in a "seeding" of the surrounding tissue with infective hyphae before wound closure. If the mass had initially been excised using wide full-thickness margins without first attempting to dissect it free from normal tissue, the mass might not have recurred. It is also possible that the original mass was of different etiology and the Aspergillus mycetoma-like granuloma developed secondarily as a postsurgical infection.
The initial histological impression of sections of the mass was that the hyphal elements resembled Pseudallescheria boydii. Fungal hyphae in tissue are not easily differentiated and are rarely identified to genus unless typical fruiting heads are produced. 6, 10 Although treatment with antifungal drugs was not attempted in this case, there are now many antifungal antibiotics available for treatment of all types of fungal infections. Fungi differ greatly in their susceptibility to antifungal antibiotics. Treatment failures may result from lack of definitive isolation of the etiologic agent and lack of accurate fungal identification and antifungal drug susceptibility studies. Studies must be carefully conducted so that a fungal etiology is definitely established. The scarcity of case reports of subcutaneous granulomatous infections caused by species of Aspergillus is most likely due to a lack of definitive isolation and identification, rather than to a low incidence of infection.
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